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INTRODUCTION 



Since most learning is acquired through the sense 
of sight, it is necessary to meet the eye health needs 
of children. School vision screening programs are an 
attempt to detect as early as possible those students 
who need professional eye care. Vision screening pro- 
grams are a necessity until the ideal goal is reached 
of a complete, professional eye examination for every 
child before he enters school and at stated intervals 
during his life. 

School nurses and other school p>ersonnel in Buena 
Vista, Cherokee, Crawford, and Ida counties of Iowa 
wanted more information and recommendations for school 
vision screening than was available to them locally. 

Many of the nurses employed by the schools were not 
familiar with school vision screening procedures even 
though they were expected by their administrators to 
carry out such a program. The Office of Special Educa- 
tion in Storm Lake which serves these counties was con- 
tacted several times by nurses who wanted some type of 
guidance or recommendations about vision screening. 
Sufficient information was not available from the Office 
of Special Education to provide the answers the nurses 
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wanted or needed. No staff member had much training or 
knowledge in the area of vision screening. Since the 
itinerant teacher for visually handicapped children 
served in a secondary role as consultant in vision, she 
was presented with this problem. 

The purpose of the present study was to enable 
ij^vestigator to help school nurses in the four county 
area served by the Office of Special Education set up and 
carry out their vision screening programs. By reviewing 
the literature in the field of vision screening and 
using the results of a study done locally this purpose 
could be accomplished. Even though all schools in the 
four county area have vision screening programs, only 
four different methods are used. Pour schools, each of 
which employed an experienced school nurse familiar with 
the particular screening instrument she used, were chosen 
to represent each of the four methods. The four vision 
screening methods were compared. Percentages of students 
referred for examinations by eye specialists were com- 
piled. A follow-up study of what happened to these stu- 
dents as a result of their visits to the eye specialists 
was made. A careful look was taken at the numbers of 
students refe :red for professional examinations from 
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various grade levels. 

The geographic area where the study was made 
consists of four counties located in northwest Iowa. 

The communities located in the four counties are mainly 
small towns where the people earn their livings in 
farm-related occupations. The land is particularly 
good for farming and corn is the main crop. The larg- 
est community in the area is a county seat town with a 
population of approximately 8000. 

The total school population in these four counties 
is 16,750. There are 22 consolidated and independent 
public school districts with 55 attendance centers in 
the four counties. Rural children are transported by 
bus to the attendance centers. Each school district has 
its own board of education and administrators. Each 
county unit has a county board of education comprised 
of individuals elected by the school districts and a 
county superintendent hired by the county board of edu- 
cation. 

The four counties cooperate for financial reasons 
to provide special education services for the public 
schools. It would be impossible financially for one 
county to provide a well rounded special education 
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program. The special education staff is hired by an 
advisory b lard made up of representatives of each of 
the four county boards of education and is approved by 
all members of the boards. The staff is ccmiposed of a 
director of special education, two school psychologists, 
four speech clinicians, the consultant for the retarded, 
the hearing clinician, the teacher for the hard-of- 
hearing, and the teacher for the visually handicapped. 
Seventeen classes for the educable and trainable men- 
tally retarded children are maintained throughout the 

four counties and coordinated by the consultant for the 
retarded. 

Twenty of the 22 school districts either employ 
a school nurse or are served by public health nurses 
who are in charge of the vision screening programs in 
the schools. In the other two school districts the 
Office of Special Education is responsible for the 
vision screening program. Every school in the four 
county area conducted some type of school vision screen- 
ing. Every child in every grade in every school was 
screened. The screening methods were chosen by the 
nurses with no efforts being made to coordinate their 
work. There is no person whose job it is to coordinate 



or advise the school nurses' programs since 
hired by their local school districts. 



SURVEY OP LITERATURE 



Vision screening is defined by Cunningham (1963, 
p. 2) as "...a gross test serving to indicate the proba- 
bility, not the proof, of need for eye care," The pur- 
pose of vision screening programs is defined in several 
ways in the literature. Hathaway (1954, p. 175) stated, 
"Vision tests are given for the purpose of screening out 
those who appear to need ophthalmological attention." 
£!ttiery (1962, p, 122) pointed out that the purpose of 
screening is "•••to isolate the child who has a vision 
problem which will impede him in his learning at school," 
According to him, all other purposes are secondary, 

Bryson (1967) gives two purposes of vision screening. 

He states that we want to see if the child has learned 
to see with both eyes, and we want to have 20/20 vision 
in each eye of each individual if possible. 

Strong support for school vision screening pro- 
grams is found in the literature. Cunningham (p. 1) 
had stated that: 

"Every child, before entering school, should 
have a comprehensive professional eye examination. 

In schools where such an examination is not a 
prerequisite for entrance, careful visual screen- 
ing should be started as early as possible and, 
in every school, screening should be done every 
year throughout the student's school life." 
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Von Noorden (1965) pointed out the extreme importance of 
screening young children for visual acuity. His reason 
(p. 143) was that the "...public is shockingly uninformed 
about the need of early treatment for amblyopia." The 
Ncitional Society for the Prevention of Blindness, Inc. 
(1961, p. 3) stated, "Vision screening programs for pre- 
school and school age children will be necessary until 
the ideal goal of annual professional eye examinations 
is reached." Statistical studies show 25 per cent of 
school age children have some eye difficulty and need 
professional care. Bryan (1962, p. 102) asserted: 

Since all preschool children do not receive 
professional eye examinations it is doubly impor- 
tant to administer a well-planned and executed 
screening test at the time the child enters 
school. When at all possible such screening 
should be done annually." 

Sloane (1965, p. 13) has written, "It is generally ac- 
cepted that if we are going to help prevent blindness 
the early recognition of eye problems greatly increases 
our chances of success." Jones (1963, p. 11) supported 
vision screening with this statement, "Many visual im- 
pairments are prevented or their severity reduced when 
effective programs are provided for locating and refer- 
ring children in need of care to eye specialists." 
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Wilson (1964, p. 79) further advocated vision testing 
for this reason: 

"One of the most significant facts to be 
picked up in the visual acuity test is the 
presence of a difference in acuity between the 
two eyes* Strabismus often is the cause of 
this inequality, and the inequality sometimes 
leads to strabismus." 

Gallagher (1964) indicated that failure in reading or 
spelling may be because of poor vision. There are other 
causes, also, he points out, but early detection of the 
problem is important, no matter what it is. As an indi- 
cation of the need for screening, Foote and Downing X1955# 
p. 2) declared: 

Changes take place in the eyes of some ado- 
lescents, resulting in impaired vision and other 
defects. At the same time, the curriculum makes 
greater demands of their visual capacities than 
was true in lower grades." 



It should be understood that school vision screen- 
ing programs are not a substitute for complete profes- 
sional examinations. Screening programs only detect the 
majority of those who may benefit from professional eval- 
uations. Scobee (1948, p. 183) noted, "Any child who is 
not keeping up with his fellows deserves a complete 

ophthalmologic examination " He felt that children 

will not report their own eye problems because: 



"Children do not complain of poor vision. 

If they happen to be nearsighted they don't 
know what there is to see, so they are not 
aware that they are missing something. If 
they happen to be far-sighted they see as much 
as they can and they unconsciously stop paying 
attention when the strain becomes too great." 

The National Society for the Prevention of Blindness, 

Inc. (1961, pp. 7-8) said: 

"All children who are having reading diffi- 
culties, who are experiencing scholastic fail- 
ure, who are suspected of being mentally retarded, 
and those who have cerebral palsy should have 
Professional eye examinations. No 
vision screening procedure, regardless of how 
complicated or expensive, can be a substitute 
for a complete professional eye examination." 

The Committee Report of New England Ophthalmologic al 

Society and Massachusetts Society of Ophthalmology and 

Otolaryngology (1953, p. 224) maintained that "...every 

child who seems to have eye symptoms should be given 

the benefit of an eye examination." 



School vision screening programs date back to 
1899 when state supported school vision testing programs 
were initiated in Connecticut. The methods used for 
testing are discussed at length in the literature. 

Sloane and Rosenthal (1960) wrote that the Snellen Test 
was the only test available for many years. In 1934 
Betts devised a test which was released with 



the Keystone 
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Opnthalmic Telebinocular, the first commercial stereopsis 
vision testing instrument. These cards were designed to 
measure visual skills believed to be related to reading 
ability. A high nvimber of over-referrals resulted when 
the Telebinocular was used in school health departments 
by persons not fully informed or without medical super- 
vision. 



Sloane and Rosenthal (p. 764) have described the 
Massachusetts Vision Test: 

"It employed tests to detect latent errors 
of binocularity and hypermetropia as well as 
reduced vision. It was also designed to incor- 
porate a pass-fail scoring system which terminated 
with the first failure and did not appear to 
indicate the degree of defect to the lay person 
administering the test. This basic screening 
unit has gained wide acceptance and in 1947 it 
was approved by the A. M. A." 

Cunningham stated that the Massachusetts Department of 
Public Health developed the Massachusetts Vision Test 
in 1938. The test consists of subtests for distance 
central visual acuity with an illuminated Snellen E 
chart; a plus-lens test for hyperopia, in which the 
visual acuity is checked with the student wearing a 
pair of plus lenses; and tests for vertical and hori- 
zontal muscle imbalance at twenty feet, and for near 
horizontal muscle iitibalance at reading distance. 
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Various other screening instruments were developed 
and placed on the market, but studies have questioned 
their reliability. Shaffer (1948) reported a study done 
in Colimibus, Ohio, where 188 children in grades one 
through eleven were tested using teacher observation, 
the Snellen E chart, the Massachusetts test, and the 
Keystone Telebinocular • Shaffer concluded that the 
Snellen test was the most reliable single screening 
method. The Keystone test had a high over-referral 
rate and was not significantly more accurate. The Mas- 
sachusetts test had too high an under-referral rate and 
teacher observation was unreliable. 

In February, 1948 to May, 1949 a study was done 
in St. Louis by Crane, Foote, See bee, and Green in an 
attempt to evaluate effectiveness of vision screening 
at two grade levels. They reported (1954) that 609 
sixth graders and 606 first graders in fourteen schools 
were given screening examinations by technicians, nurses, 
and classroom teachers. A wide variety of screening 
methods was used. Each student was given a complete 
ophthalmological examination to establish criteria 
against which results of screening procedures were 
evaluated. Crane et al. (p. 2) found that "...the 
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multiple- test procedures gave more correct referrals, 
but in the absence of greater screening efficiency they 
also gave a higher proportion of over-referrals." They 
also found (p. 2) that "No marked improvement in screen- 
ing efficiency is found for the combination of a Near 
Vision Test with the Snellen over that for the Snellen 
alone. •••" Crane (1952, p. 150) made the further 

statement "Snellen test, (20/20 referral basis) , correctly 
refers about half of the students referred by ophthal- 
mologists." On page 151 the authors concluded that "The 
study did not permit a conclusion that any one procedure 
or group of procedures is superior to the others." 

Gutman (1956) reported on a study which included 
6500 elementary school children in three Oregon counties. 
Children were screened with one or both of the test 
methods — either the Snellen test plus observation or 
the Massachusetts test. Conclusions reached by Gutman 
(p. 8) were: 

"By direct comparison both the Massachusetts 
Vision test and the Snellen test coupled with 
observation will, when performed by a trained 
operator, yield equivalent numbers of referrals 
for professional eye examination. One component 
common to both — the Snellen test — has a high 
degree of efficiency with but one ' over-referral ' 
in seven when failure to read 20/30 with either 
eye is used as the criterion of referral; yet 
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it discloses from two-thirds to three-fourths 

cases professionally meriting care. The 
subsidiary tests plus lens, Maddox rod, or 
observation--produce an additional small group 
of cases which merit care but do so with a high 
ratio of over-referrals. The importance of 
finding these additional cases must be measured 
in terns of cost to parent and community, in 
relation to the severity of cases thus found." 

Blum, Peters, and Bettman (1959) reported on a 
study done in the Orinda Union School District of Cali- 
fornia. Children in first through the sixth grades were 
chosen for the test situation. They were given vision 
tests once each year in 1954, 1955, and 1956. Blum 
Si (P. 113) stated: 

"Seven different screening methods were used. 

The screening results were compared with clinical 
evaluation of all referrals at the University of 
California School of Optometry and the Stanford 
University School of Medicine Department of 
Ophthalmology, of the screening methods studied, 
the most efficient was the Modified Clinical 
Technique. " 

The modified clinical technique is defined (Blum et al.. 
p. 14) as follows: 

"This battery of tests, given to each child 
by two optometrists, included visual acuity, 
objective estimate of refractive error by means 
of skiametry ^d lens bar with motion-picture 
cartoon for fixation, cover test far and near; 
observation and internal examination for pa- 
thology or anomalies if indicated. Referral 
was made by optometrist on his evaluation of 
his screening data. All tests were made through 
present glasses, if worn." 
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in their report. The North Carolina Study by Kelley 
was concerned with testing the vision skills of 213 
pupils in grades one, five, and nine. The testing 
instrument was the Telebinocular. The screening scores 
were compared with intelligence scores, scholastic 
achievement, reading skill, and personal adjustment. 
Relations of apparent significance are shown to exist 
between the vision scores and the other test results. 

According to Blum ^ (p. 7 ) the Toronto 

Study (1952) , by Morgan, Crowford, Pashby, and Gaby, 
was done . . . 

"...to evaluate several vision-screening 
methods and make recommendations to departments 

®^ucation in Canada. . . .The report concludes 
that the Snellen illiterate E chart is adequate 
for kindergarten children with 20/30, the limit 
of passing; the Snellen number chart for grade 
one and Snellen letter chart for grades two to 
eight with 20/20, the limit of passing. The 
report further concludes that little emphasis 
should be placed on coordination problems—— 
except for tropias, which should be referred 
attention— in this age range." 

The Shrewsbury Study (1952) , by Yasuna and Green, 
used the Massachusetts Vision Kit only and tested 1575 
children in grades one through twelve. The results of 
the study indicated that about one-third of the referrals 
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were considered as over -referrals. The most unreliable 

test of the battery, it was concluded, was the phoria 
measurement. 

The Danbury Study (1955) by Leverett, and reported 
by Blum ^ ea. (p. 8)... 

" • . . introduced several concepts never used 
before in vision-screening research studies. 

First the entire project was discussed with the 
optometrists and ophthalmologists in the Danbisry 
area before the study was started. Second, 
those wearing glasses were treated separately 
from those not wearing glasses. The Massachu- 
setts Vision Kit in a new form by American 
Optical Company was used to test 4662 children 
from kindergarten through the twelfth grade. 

All failures were retested, and those failing 
the retest were indicated for referral or 
inguiry ... .Reports from the doctors were ana- 
lyzed for the correctness of the referral.... 

The analysis of these reports indicate that 
the MVK in this form refers few children un- 
necessarily. " 

New York studies reported by Blum ^ (p. 9) in- 

cluded three reports, one by Sulzman and Davis, and one 
by O'Shea, and one by Stump, They noted: 

"A new model Ortho-Rater, the Bausch and Lcmb 
New York School Vision Tester, was used for 
visual acuity tests for each eye, a plus sphere 
test, lateral phoria at distance and near, and 
vertical phoria at distance. A1 three reports 
were concerned with a comparison of the MVK 
with the new stereoscopic charts for the Ortho- 
Rater,,,, The results obtained with the two 
methods are remarkably similar, even though the 
experience and training of the testers using 
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the New York School Vision Tester was varied. 

It must be stated, however, that, although it 
performs as well as the JMVK, it does no better. 
Certainly the results indicate that in terms of 
screening efficiency the New York School Vision 
Tester must be rated as good as the MVK. " 

Reber (1964) reported on a study of procedures 
and methods of screening by the University of Houston 
College of Optometry. During the 1962-1963 school 
year, 2578 children were given screening tests by op- 
tometry students, and 475 or 18 per cent were referred 
for care. A retinoscopy test, visual acuity test, 
visual acuity test with +1.50 diopter lens, cover test 
for phorias and tropias both for distance and near, and 
external examinations of the ocular adnexa and internal 
examinations of the media aided by an ophthalmoscope 
were given. Results showed that two-thirds of the 
students were referred for myopic reasons. 

Other studies cited in the literature give a 
variety of information. Belloc (1962) reported that 
all states do some vision screening for their school 
children. Her study showed that, while screening can 
be done by a variety of professional and non-professional 
persons, most of it is done by nurses and/or teachers. 
Most states use the Snellen wall chart in the elementary 
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grades but not necessarily in the high school. The most 
common basis for referral is 20/30 on the Snellen chart. 

Oberman (1966) reported a study done by School 
Health Section of the Division of Community Health 
Services, Public Health Service which showed that the 
most commonly used devices in vision screening were the 
Snellen chart and Massachusetts Vision Test. He has 
said (p. 222) , "Screening programs for vision are of no 
value if provision is not made for adequate follow-up 
of suspected cases and referral for treatment." He 
found that whether parents carry out recommendations 
depended on financial status, availability of community 
resources, and level of parental education. 

Knox (1953, p. 97) reported a study "...designed 
to determine the accuracy with which a check list of 
visual symptoms could be used to identify pupils in 
need of professional visual examinations." A check 
list of thirty items was used and 126 third graders 
were observed. Forty seven pupils were referred on 
the basis of observation, and 41 pupils were referred 
on the vision screening test. There were 24 pupils 
referred by both methods. Knox (p. 101) concluded, 
"Neither observation of symptoms nor visual screening 
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tests alone identify all pupils in need of visual care, 
but a combination of the two is more likely to be accu> 
rate. " 

One of the criticisms of school vision screening 
is that poor illumination of the Snellen charts leads 
to incorrect referrals, in a study by Kephart and 
Deutsch (1954) , 55 college students were tested on a 
standard Ortho-Rater machine and the illumination levels 
were changed. The study showed that increases or de- 
creases in illumination as great as one-fourth of the 
standard did not affect acuity scores on distance test- 
ing. Near acuity scores suffered when illumination was 
decreased more than 25 per cent. 

A study in Boston reported by Donabedian and 
Rosenfeld (1957) included first grade students screened 
for distance acuity. A second tester without knowledge 
of the first tests screened the same children. These 
researchers (p. 157) found that "Both testers agreed 
closely on a failure rate of approximately of six per 
cent." They agreed on 95 per cent of the total as to 
the status of vision, but the rate of agreement of those 
that failed the test was 45 per cent. Donabedian and 
Rosenfeld (1957) found that tests are more reliable when 
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administered repeatedly by a single examiner. 

Gregg (1957a, p. 23) gave the following report: 

"An eight-year study at Ohio State University 
showed a close co-ordination between vision and 
scholarship. Researchers found that no children 
with normal vision failed a battery of scholastic 
tests, while 37 per cent of the children with 
visual problems failed." 

He stated that many of the children could pass the Snellen 
test, but they all had symptoms of eye trouble. He 
concluded that school personnel and parents should be 
alert for signs of vision problems. 

In a unique study in New Haven, Connecticut, 401 
students were screened using the Snellen chart, plus 
sphere lens, test for muscle imbalance and test for 
depth perception. Robinson and Wright (1959) reported 
that 79 per cent of the pupils passed the test while 
20.8 per cent failed the test. Of the pupils who failed 
the screening test, 49 were examined by ophthalmologists 
and 69.4 per cent were felt to be over-referrals. Forty- 
six of the same pupils were examined by optometrists and 
6 per cent were considered over-referrals. The authors 
(p. 433) concluded, "...lack of agreement among those 
who examine children's vision is one reason why it is so 
difficult to obtain satisfactory evaluation of visual 
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8 Greening dev ices." 

The Sight Saving Review (Eye examination..., 1962, 
p. 152) reported a study done in St. Louis where 100 poor 
readers had ophthalmological examinations. That report 
stated, "...while correction of ocular conditions may 
not cure reading problems, handicaps of any sort should 
not go unrecognized, and progressive conditions should 
be detected as early as possible." 

Rosen (1966) cited a study in Minneapolis where 
663 first graders were given a battery of screening 
tests including cover tests at near, nearpoint of con- 

test, fixation, rotation, and retinoscopy. The 
study found 16.27 per cent of the pupils required pro- 
fessional eye care. Rosen (p. 449) inferred: 

"The findings provide further evidence re- 
garding the necessity for improving school 
vision screening procedures in which distance 
visual acuity alone constitutes the sole 
approach to screening. .. .Although it is seldom 
possible from a practical point of view to 
bring professionally trained personnel into 
the operational level of school vision screen- 
ing, it seems that any approach short of this 
is only a compromise in the effective visual 
screening of young pupils. Whatever personnel 
are available for these purposes, it seems 
essential that the visual screening procedure 
be as comprehensive as possible so that maximum 
effectiveness and efficiency is realized." 

Programs for vision screening throughout the United 
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States were described in the literature. In Illinois 
(Gray, 1949) a committee planned the vision screening 
program. They chose the Massachusetts Vision Test as a 
method for vision screening to be done annually by a 
properly qualified lay person. The referral criterion 
was failure on the 20/20 line of the Snellen test or 
those who had obvious or questionable pathological al- 
teration. Askew (1958) reported on the Illinois program 
using the Massachusetts Vision Test standards. She 
stated that professional opinion varied, so some refer- 
rals are unavoidable, but they wanted to keep them at 
a minimum. She reported that they did not have the 
problem with over-referrals that the St. Louis study 
had shown. Their over-referral rate was around 10 per 
cent. She felt that rechecking before referrals were 
made cut down on the over-referrals. Volunteers were 
trained to do school vision screening by staff members 
of the Illinois Society for the Prevention of Blindness. 
This practice was advantageous to the program because 
the volunteers became community leaders in support of 
school health programs. 

In Lincoln, Nebraska, complaints from school 

\ 

personnel and eye specialists that screening was 



inadequate with Snellen cards led to a survey and recom 
mendations for a new program, j. c. Thompson (1958, 
p. 251) reported: 



"The Medical Advisory Committee recommends 
that the screening program be limited to acuity 
and selective hyperopia tests. The infrequence 
and other visual defects does not 
justify more extensive testing which would 
require the use of more expensive instruments. 
It is therefore recommended that each nurse be 
equipped with one portable, illuminated Snellen 
case and one pair of lenses (+2.00 diopters). 
This program should result in a minimum of in- 
correct referrals, according to the Advisory 
Committee . " 



Pennsylvania began giving screening tests for 
visual acuity, hyperopia, and muscle imbalance in 1959. 
Martz (1959, p. 13) made this point: "In reporting to 

parents, never at any time imply that glasses are 
needed. This only serves to strengthen the popular 
misconception that glasses are the cure-all for eye 
difficulties . " 

Mary A. Thompson (1959) reported that the Mas- 
sachusetts test was used in Prince George's County, 

Children in grades one, three, five, eight, 
and eleven plus those referred from other grades were 
screened. In 1958 color screening was added for fifth 
grade boys. The purpose of color screening was to have 
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information available that might affect career planning. 

South Carolina vision screening programs used 
volunteers to screen children with the Snellen chart. 
Careful teacher observation was included in their 
program (Free, 1959) . 

The following recommendations for Richmond, 
Virginia, were reported by Arrington (1961) : 1) screen- 

ing is not diagnostic, so do not report those passing; 

2) the purpose of screening is to determine referability, 
not acuity; 3) use 20/20 if the child is over ten and 
20/30 if the child is under ten for referral criteria; 

4) children should be retested before referrals are 
made; 5) use only the 20/20 and 20/30 lines on the 
chart — reading the rest wastes time; 6) use an internally 
illuminated chart; 7) do not use binocular stereoscopic 
tests; 8) do not test for phorias (only two per cent 
are referred by best screener) ; 9) refer children show- 
ing symptoms of eye problems; 10) examine each child 
individually. 

In reporting on school vision screening in Mich- 
igan, Blackhurst (1964, p. 8) stated, "One of the first 
considerations in setting up a vision screening program 
is that of standards." The Snellen test is popular in 
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Michigan because it finds large numbers of children with 
vision defects, a large percentage of failures need 
treatment by a doctor, and it is inexpensive and easy 
to administer. Blackhurst (p. 9) observed: 

"Educators who are interested in finding out 
why a child is doing poorly may see limited value 
in identifying myopic children and getting them 
treated to improve reading ability, for example. 

It is more likely that children who are hyper- 
opic or those with a muscle balance problem are 
having difficulty in academic achievement." 

Camery (1966) reported that the vision screening 
program in Pittsburgh had trained volunteers do the 
vision screening. The volunteers were supervised by 
P^of®ssionax nurses who were responsible for the refer- 
rals and the follow-up program. The nurses also helped 
teachers identify children who needed special attention 
because of vision problems. Such things as help with 
keeping glasses clean and properly adjusted, first aid 
treatment of eye injuries, and eye health habits were 
included. 

An opinion on the persons choosing a screening 
test was expressed by Wilson (1964, p. 77). 

"The choice of a test for screening for a 
particular community can best be made by a 
local joint committee composed of school med- 
ical advisors, nurses, and educators, with 
consultation from local eye specialists." 



General recommendations for screening programs 
were given by several authors. Ashcroft (1963, p. 421) 
has said: 

"A good program includes comprehensive 
screening for early discovery, referral for 
comprehensive eye-examinations for those who 
seem to have difficulties or symptoms indi- 
cating future problems, and follow-up to carry 
out recommendation of complete eye examination." 

Sight Saving Review (Cooperation..., 1965, pp. 
197-198) reported these statements: 

"...school screening tests should always be 
coordinated with the program of instruction.... 
Parents should be fully aware that the vision 
screening is not diagnostic. .. .The instruction 
program includes good eye care and safety 
measures. " 

The National Society for the Prevention of Blind- 
ness (1958, p. 2) stated that the "screening process 
should include a history of complaints and illnesses 
and observation of appearance and behavior." 

The Committee on Visual Problems in Schools (Bing 
1957, p. 454) gave the following recommendations: 

"We feel that visual screening should be a 
part of a larger vision conservation program 
which has as its aim prevention of visual diffi- 
culties which keep a child from achieving in 
terms of his ability. We feel it is important 
that the various groups concerned with a child's 
welfare in school should be involved in such 
program. This would include the teacher...; 
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the parents...; the vision and eye specialists 
in the community, the school nurse, and in 
addition, school administrative personnel. We 
feel that a school screening program must be 
kept practical in terms of cost, administrative 
ease, time, and number of children referred.... 

We also feel it is of utmost importance . because 
of the variation in what is conceived as being 
the visual factors which should be appraised in 
screening programs, that all concerned with the 
vision screening of school children be well 
informed as to the limitations of any screen - 
ing program , and that the passing of a screen- 
ing test or even a battery of tests is no 
guarantee that a child does not have defective 
vision or malfunction serious enough to require 
treatment. " 

Scobee (p. 97) contributed this observation about 
referrals from school vision screening programs: 

"Even the most carefully conducted screening 
examination by the school physician, using 
rather rigid criteria, will result in slightly 
more than fifty per cent of needless referrals. 

Such rigid criteria are necessary, however, if 
we are to reach every single child who actually 
needs attention. Prom the standpoint of the 
child's eyes and their importance in his life, 
it is perhaps not being too emotional to conclude 
that despite needless referrals, it is far better 
to err on the side of being safe than sorry." 

Foote and Crane (p. 160) expressed a similar idea about 
referrals. "Failure to refer students who actually 
need the care of an eye specialist arouses less criti- 
cism because no one is aware that these children need 



care. 
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Gibbons (1965) pointed out that over-referrals 
would occur regardless of how well planned or organized 
the plan is. It is well for doctors to know about the 
screening program, then they can stress to parents the 
need for regular eye care rather than say the visit was 
not necessary. Sloane (p. 15) adds: 

"If there is going to be an error in any test 
it should be in the direction of over-referral 
rather than under-referral. It is better to 
send a patient for an extra examination than to 
miss a condition that needs treatment. However, 
there is bound to be criticism." 

Recommendations for screening instruments are 
varied. The Committee on Child Health of the American 
Public Health Association and the National Society for 
the Prevention of Blindness (1956, p. 30) declared, 

"The Snellen Test is the most practical test for evalua- 
ting distance central visual acuity." It is inexpensive, 
easy to administer, quick; but it is not to be used for 
diagnosis. Gregg (1954, p. 45) made this statement: 

"The Snellen letter chart is perhaps still 
the most widely used screening device. It is 
an excellent test, it seldom refers a person 
who does not need care. At the same time, it 
passes many individuals who do not have good 
visual achievement. Today it is commonly known 
that clear distance vision alone, does not mean 
that vision is perfect. .. .If it is not possible 
to provide more than a Snellen letter test, then 
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extensive parent- teacher education concerning 
the symptoms of vision problems is essential." 

Foote and Downing (p, 2) added: 

"Research on methods of screening for vision 
problems has revealed the highest correlation 
with professional findings for the Snellen test 
for distance acuity and for the Massachusetts 
Vision Test battery." 

The Committee Report of New England Ophthalmological 
Society and Massachusetts Society of Ophthalmology and 
Otolaryngology (p. 224) concluded, "...no test on the 
market should be considered as the best ultimate test...." 
The Committee suggested that all tests should be reviewed 
periodically. Hathaway (p. 21) observed that "...no test 

will meet all situations if only one test can be given, 

the Snellen test is the most desirable, supplemented by 
observation. " 

Recommended by the National Society for the Pre- 
vention of Blindness, Inc. (1961) as a basic screening 
procedure for school children is an annual test for 
distance visual acuity using the Snellen chart combined 
with teacher observation for symptoms that may be related 
to eye problems. The Society (p. 4) also noted, "Author- 
ities agree that a careful, painstaking test for central 
distance visual acuity is the most important single test 
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of visual ability." More children are identified by a 
test for central distance visual acuity than by any other 
single test. 

"If a test for hyperopia is considered desir- 
able the National Society recommends, first, the 
plus lens distance vision test. The near-vision 
test with cards held at 14 or 16 inches is not 
recommended as a routine procedure." (The Society, 

P. 5) 

In order to carry out an adequate vision screening pro- 
gram the National Society (p. 9) felt that, "Community 
understanding of the purpose of screening is essential." 

Recommendations for screening procedures are 
varied in the literature. Gregg (1957b) gave as the 
ideal school vision plan: 1) good vision screening with 

the Snellen letter tests, yearly, a plus sphere test, 
and some type of test to detect the cases of poor eye 
coordination; 2) teacher education on visual problems 
of children; 3) parent education; 4) cooperation of 
pi Sessional men in the community; 5) pupil instruction 
of visual health; and 6) good visual environment. 

Weatherbe (1961) reported on the modified clini- 
cal technique which resulted from the Orinda Study. 
Recommendations of criteria for referral were visual 
acuity of 20/40 or less, refractive error, eye coordination 
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problems, organic problems, and any noted pathology. 

Scobee suggested observing behavior and symptoms, 
testing for visual acuity, and checking for muscle im- 
balance as screening procedures. For good testing 
environment he also suggested familiarizing children 
with the test beforehand, encouraging shy children, and 
not hurrying. 

Cromwell (1953) gave his recommendations for 
screening procedures. He said the majority of children 
with significant visual problems would be found by 
routine screening of kindergarten, first, third, and 
eighth grades. Re-screen annually those referred pre- 
viously and screen all new entrants to the school. More 
time could then be given to careful observation. Refer 
children who complain of symptoms which might be related 
to eyes. 

Cunningham (p. 3) made this statement in regard 
to screening methods in addition to Snellen testing: 

"In general, it should not be undertaken 
unless records show that from 85 to 90 per 
cent of children referred through Snellen 
testing coupled with teacher observation are 
receiving professional eye examinations. When 
the school wishes to introduce equipment in 
order to include more than Snellen testing the 
Massachusetts Vision Test offers the most reli- 
able procedure . " 
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Farrington (1961, pp, 95-97) offered these obser- 
vat ions: 

"Any vision screening to be adequate in 
nature must consider more than a mere Snellen 
rating. ••• Peter ' s study concludes that the 
Snellen test is not an adequate or efficient 
method of finding those children in an elemen- 
tary school population who have vision prob- 
lems .... every vision problem does not affect 
visual acuity. .. .The Snellen visual acuity 
will 'pass' significant numbers of children 
with vision problems, problems which most 
optometrists and ophthalmologists would agree 
should be referred." 

For a screening program to be adequate Farrington felt 
that it must provide information about visual acuity. 



coordination for near and far, refractive status, and 



organic condition. 

For making screening tests on pupil's eyes. House 



(1963) recommended the use of apparatus which approxi- 
mates equipment used by eye specialists. He suggested 
having an eye physician guide an interested teacher in 
acquiring skills necessary to operate equipment. 

Byrd (1955, p. 61) reported the following recom- 
mendations for screening procedures: 

"It has been recommended that the plus sphere 
test be used for the detection of far-sightedness 
in school children. The administration of the 
plus sphere test is not difficult or time- 
consuming. The test can be given by the class- 
room teacher and the testing equipment is 
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relatively simple and inexpensive. It is re- 
ported that statistics show that approximately 
7 per cent of all school children fail to pass 
the plus sphere test." 

Criteria for screening procedures as suggested 
by the St. Louis study are good testing conditions, 
unhumed testing schedules, definite plans for repeti- 
tion of tests so as to obtain reliable scores for all 
subtests. The Massachusetts Vision test is efficient 
to find more students who need care only when adequate 
follow-up is available. "It is unlikely that anything 
is to be gained by using procedures other than the 
Snellen, or possibly the Massachusetts Vision test, 
below third or fourth grade" (Crane, 1954, p. 4) 

Some writers criticized screening programs. Wine 
brenner (1952) stated that all vision problems could not 
be detected by school vision screening. Many problems 
may be present while the child is able to pass the test. 

that there is a need to have close observation 
by parents and teachers who know for what to look. 

Spache (1960, p. 32) said: 

"Many of the schools in ou> country still use 
antiquated methods of vision screening. Most of 
the children who are handicapped in school achieve- 
ment by some visual difficulty are not detected 
by this type of screening." 
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Vetterli (1959# pp. 44-45) wrote: 

"Acceptance of the idea that '20/20 is perfect 
vision' leads to the neglect of other serious 
problems not necessarily associated with acuity, 
or sharpness. One of the most important is lack 
of efficient eye co-ordination. .. .There can be 
no substitute for an annual examination in the 
office of a qualified vision specialist through- 
out the period of a child's school attendance. 

The ideal will not be attained (or even ap- 
proached) so long as parents, teachers and school 
authorities believe in the myth of 20/20 vision. 

And each time the Snellen chart is used for 
screening, that myth is perpetuated." 

Sloane and Rosenthal (p. 765) differed with 
Vetterli 's point of view about annual vision examinations 
by a specialist: 

"It has been estimated that 20% to 30% of 
the 33,000,000 children of school age in this 
country suffer from visual defects that require 
professional care. Therefore, the ideal goal 
of periodic complete eye examinations for all 
children is, at the present time, impractical 
and, indeed, wasteful." 

Who should do school vision screening has been 
covered in the literature with little difference in 
opinions. Ashcroft (p. 421) stated: 

"Adequate screening for visual problems can 
be carried out effectively only by people who 
understand the proper use of the vision screen- 
ing devices, the. purpose of the program, and 
the nature of the group with which they will be 
working . " 

Wilson felt that the Snellen test need not be administered 
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by a person with medical training, but the testing pro- 
cedures must be standardized and results carefully eval- 
ated. Askew (1959, p. 63) suggested "...local school 
authorities should select the persons best suited to the 
job from those available in the community." The aptitudes 
needed would be understanding of children and ability to 
communicate effectively with them, educational background 
to understand the scientific approach, and acceptance of 
the restricted role. Askew stated that, if volunteers 
were used, they snould not have pre-school children 
because of the demands made on their time. They should 
be persons likely to stay in the community in order to 
provide continuity in the screening program. 

Sloane (p. 14) gave the following statement about 
professional eye specialists doing vision screening in 
schools: 

"National Society as well as New England 
Ophthalmological Society and other authorities 
who have considered this problem seriously 
have come to the conclusion that no ophthal- 
mologist, optometrist or other practitioner 
should give tests in school." 

The reason for not having any practitioner take part in 

school vision screening is persons may interpret the 

screening test as a complete eye examination. Sloane 
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(p. 14) continued: 

"We believe the screening should be done by 
people who are specially trained for it — may be 
teachers, nurses, volunteers who have acquired 
a certain fundamental amount of information. 

Teachers who are given the testing as a chore 
that is added to their many other duties may 
not have proper interest in it and get it done 
quickly, with a great amount of error." 

Foote and Downing felt that a properly prepared 
teacher can screen as well as a nurse or special tech- 
nician. Hathaway stated that screening is the respon- 
sibility of the school health service. 

In the opinion of the Committee on Child Health 
it is often desirable for the regular classroom teacher 
to do the vision screening. She can correlate her knowl- 
edge and observations of the child in a wide variety of 
tasks with test results. Byerly (1961) suggested that 
nurses conduct in-service training if teachers are to 
do vision screening. In addition, the nurse may discuss 
at faculty meetings signs and symptoms of visual difficulty 
and typical behavior associated with it. 

Follow-up methods were stressed by several authors. 
Bryan (p. 102) pointed out, "Regardless of the method 
used and careful administration of the test, however, 
the screening will accomplish little if follow-up is 
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neglected." She gave four points for follow-up: 1) re- 

ferral; 2) see that child is actually taken to an eye 
specialist; 3) study ocular report to see if child needs 
any special eye attention at school; and 4) report any 
child with visual acuity of 20/70 or less to the proper 
school authority. 

Cunningham (p. 8) said, "Adequate follow-up to 
insure that those referred are actually examined by 
well-qualified practitioners needs equal emphasis." 

Gibbons (1965) suggested three phases of follow- 
up. Cooperation and coordination of everyone of the eye 
team is needed in order to see that pupils go to the 
doctor, to know where to seek financial aid, and to 
contact special educational services for help, it is 
important to recognize that screening is not diagnostic. 
There is a need for periodic re-evaluation of screening 
methods euid those who do the screening must be well 
prepared. Gibbons (p. 431) continued: 

"Follow-up should include recognition of the 
value of safety lenses as an important guard to 
vision. . . .Follow-up on school vision screening 
gives an opportunity to nurses and teachers to 
focus attention on evaluating classrooms for 
visual comfort. .. .Follow-up can be a means of 
providing health education and services related 
to the eye as well as a means of identifying 
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those children with severe vision problems who 
can benefit from special education." 

In personal communication with Miss Gibbons, she 
stressed. . . 



"...the need for complete follow~up which 
goes beyond accomplishing treatment and possible 
prescription of lenses. It should include 
referral of those children whose corrected 
vision is 20/70 or less to appropriate school 
personnel, so that their needs for special 
educational services will be considered." 



PROCEDURES 



Pour schools, each of which used a different 
method of vision screening, were selected from within 
a four county area. Each of the schools employed an 
experienced school nurse. Each nurse was familiar with 
the screening instrument which she used. 

Each of the school nurses began the vision 
screening program early in the school year. Kinder— 
gartners were the last group to be given the screening 
tests, thus giving them some time to become accustomed 
to the school situation before the testing. Any student 
vho failed the screening tests was given the test again 
at a later date. Referrals were made when students 
failed both the initial screening test and the recheck 
test. In the four schools the nurses had the screening, 
rechecking, and referring completed by the end of Novem- 
ber. Referrals were made by letter. The parents were 
notified that their child could benefit from a profes- 
sional eye examination. Attached to the letter was a 
form for the eye doctor to complete and return to the 
school. This enabled the school to know what correction 
had been made, if any, and what specific information the 
school needed to know about the child* s eye problem. 
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No attempt was made on the part of any school to 





recommend which vision specialist the child was to see. 
Most of the children were seen by optometrists. Perhaps 
one of the reasons is because no ophthalmologist is 
located closer than fifty miles to any of the communities 
involved in the study. 

In all schools nurses were concerned about chil- 
dren with symptoms of visual difficulties which did not 
necessarily show up on the screening tests. Such diffi- 
culties would include squinting, frowning, head tilting, 
headaches, dizziness, and blurred vision. 

School A is located in a small farming community 
with a population of about 1500 persons. The school 
nurse gave a vision screening test to 811 students in 
all grades including kindergarten. The test was the 
Snellen card for distance vision only. The Snellen card 
measures 8^ by 11 inches and is made of heavy cardboard. 
The field is white with black letters arranged in five 
lines. The largest letters are at the top of the card. 
Each row of letters is proportionately smaller than the 
row of letters above it. 

According to Farrell (1956, 1958) , Snellen deter- 
mined the size of the letters by choosing a visual angle 
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of five minutes. For the normal eye to see the letter 
clearly within the arc at 200 feet the letter had to 
be 3.48 inches square. VHien three arms of the letter E 
with the two interspaces were divided equally, each 
Pointed line subtended an anqle of one minute. 

The diameter of an average hxmian cone is .004 
®iHiroeters. This corresponds almost exactly to one 
minute of arc on the retina. The smallest object which 
can be seen clearly at a given distance gives a retinal 
arc of one minute. The measure of visual acuity is 
determined by this (Kantar, 1963) . 

For use in vision testing, the Snellen card was 
fastened with tape or tacks to a blank wall on a level 
with the pupil's eyes. The chart was adequately lighted, 
but glare or direct light in the pupil's eyes was avoided. 
Pupils were instructed in the procedure before beginning 
the testing. The pupils stood exactly twenty feet from 
the chart. They were given a 3 by 5 stiff card to coyer 
the eye not being tested. That eye was to remain open, 
however. The children were cautioned not to place any 
pressure on the eye being covered. Care was taken by 
the nurse to see that the child covered the eye completely. 
The child read across each row of letters that he could 
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see. For convenience, the child's right eye was tested 
first, then the left eye, then both eyes. 

The nurse recorded for each eye the smallest line 
that was read with not more than one error, in recording 
the result is written as a fraction. The numerator is 
the distance from the chart. The denominator is the 
line read. For instance, if the thirty-foot line is 
read with no more than one error, the result is written 
as 20/30. This is the measure of visual acuity and is 
not to be interpreted as a fraction .< 

If a child wore glasses, he was tested first wear- 
ing his glasses, then without them. Children who failed 
to read the 20/40 line with either eye were referred for 
professional care if they were in third grade or below. 
Children in fourth grade sad above who failed the 20/30 
line with either eye were referred for care. 

School ^ is located in a town whose population 
is 900. In School B, 775 children in grades kindergarten 
through twelve were given screening evaluations. The 
procedure again was the Snellen card for distance. 

However, in addition, children in grades three through 
twelve were given a near-point test. The Reading Card 
- - Snellen Rating was used as the screening method for 
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near -point. The card is 4^5 by S^g inches with black 
letters on a white field. Short words of four letters 
each are placed in groups of varying size with the group 
of smallest letters at the top of the card. The card 
was held fifteen inches from the child's eyes and good 
i Humiliation without glare was provided. The child was 
to keep both eyes open during the testing, but the eye 
not being tested was covered with a 3 by 5 card. No 
pressure was to be placed on the covered eye. The right 
eye was tested first, then the left eye and both eyes, 
first with glasses if glasses were worn, then without 
them. A child read words in the smallest group that he 
could see. If there were words that he did not know he 
was asked to give the letters. Results were expressed 
as a fraction. The numerator was the distance from the 
card. The denominator indicated the smallest group of 
wofds ‘that could be seen by the child. Children who did 
not wear glasses, and whose test results were from 15/30 
to 15/40 in either or both eyes, and children who wore 
glasses but scored from 15/30 to 15/40 in either or both 
eyes with their glasses, were referred by the nurse. 

S, chool C is located in the largest community of 
the four in the study. The community has a population 
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of approximately 5000. In School C the school nurse 
screened 1780 students in all grades. The initial 

screening was done early in the school year at 
the same time as the general health inspection. The 
Keystone Visual-Survey Tests were used. This screening 
procedure involves the use of a machine in which four- 
teen cards are placed. The Keystone cards test for 
simultaneous vision; vertical and lateral posture; 
fusion; usable vision in the right eye, left eye, and 
both eyes; and stereopsis, all at far point. Near- 
point cards test for lateral posture; fnsion; and usable 
vision in the right eye, left eye, and both eyes. Cards 
for color perception are included in the testing materials. 
However, they were not used by the nurse as general test- 
ing procedure for every child every year. 

The student was seated in a comfortable position 
with his back and head erect and shoulders level. The 
instrument was then adjusted to the required height to 
maintain the desired body posture. The child looked 
through the machine at the cards placed in the cardholder. 
The cards were prearranged by the nurse. She asked 
certain questions pertaining to the cards and then 
recorded the student's responses on a record form 
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provided with the machine. 

Children in kindergarten and first grade who did 
not know the alphabet or who failed the machine testing 
were tested using the Snellen card. Young children were 
only given the test for far-point acuity. Only in third 
grade and above did the children receive the full battery 
of tests. Any child who failed the initial screening 
test was given a retest at a later date. If he failed 
the screening test once again, he then was referred for 
examination by an eye specialist. 

Any child who had rated a score of 96 per cent on 
the far-point test in the fall was rechecked in the 
spring of the year. Any child who rated a score of 88 
per cent on far-point or 80 per cent on near -point was 
referred for professional attention. The school nurse 
did not follow strict referral criteria on the tests for 
muscle imbalance. She indicated that in the past she 
had many over-referrals because of this subtest, so whe 
has developed less rigid criteria for referral. 

School D, located in a community of 2300 persons, 
included 861 students in grades kindergarten through 
twelve in its vision screening program. The school 
nurse did all of the vision testing with the T/O School 
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Vision Tester manufactured by the Titmus Optical Company 
with the exception of kindergarten and first grade. 

They played a game with the Snellen E chart for their 
screening tests. 

The T/0 School Vision Tester is an optical 
instrument that is sturdy and simple to operate. The 
viewing part can be raised or lowered and the forehead 
rests on a pad kept sanitary by disposable tissues. The 
child looked through the instrument which had been ad- 
justed to a comfortable height for him. The nurse asked 
questions and recorded the child's responses about the 
six cards used in the screening test. The tests were 
administered under normal room illumination as the 
instrument is sufficiently hooded and protected so that 
outside illumination does not affect the results. It 
provides proper illumination for the cards. Care was 
taken to avoid glare. The far-point tests are presented 
at an optical distance of twenty feet by the use of 
prisms and mirrors. The near-point tests are at an 
optical distance of fourteen inches. 

The correct slide for each' test is brought into 
exact position by a dial turned by the nurse. The slides 
are arranged in order to test visual acuity first in the 
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right eye then in the left eye. A plus lens, 1.75 diop- 
ters, was then inserted in the machine to test the near- 
point acuity in either eye of the student. By turning 
the dial again, slides used to test muscle imbalance 
were seen by the child and his responses to the appro- 
priate questions were recorded. Students were referred 
for a professional examination when they had a visual 
acuity below 20/30 in either eye on the far-point test, 
when they had an acuity through the plus lens of 20/20, 
or when they failed the muscle test. 

Ths3 study was carried out from fall, 1966, €uid 
completed at the end of the 1966-1967 school year when 
the children had sufficient time to be seen by eye 
specialists. Results, when obtainable, of the follow- 
up examinations were recorded and compiled. There were 
some children who were not seen by eye specialists for 
one reason or another. However, the majority of students 
referred were seen by eye specialists; and treatment was 
obtained. Only through adequate follow-up progrcuns were 
these results possible. In the four schools chosen for 
this study, the nurses carried out very extensive follow- 
up programs to evaluate the results they had obtained 
from their screening programs. 







RESULTS OF STUDY 

Information from the study of vision screening 
methods in a four-county area of Iowa was compiled at 
the end of the 1966-1967 school year. Figure 1 shows 
the percentages of students referred for professional 
care from each school. School A# which used the Snellen 
card for distance, referred 58 out of the 811 students 
screened or 7.15 per cent of its students for profes- 
sional evaluation. Using the Snellen card for distance 

plus the Reading Card Snellen Rating for near-point 

testing. School B referred 52 out of 775 or 6.71 per 
cent of its students. In School C, 152 out of 1780 
students or 8.54 per cent were referred to eye special- 
ists by the school nurse who used the Keystone Visual- 
Survey Tests for screening. The T/O School Vision 
Tester was used in School D, and 96 of the 861 students, 

or 11.15 per cent, were referred for professional eval- 
uation. 

Tables 1, 2, 3, and 4 show the percentages of 
students referred in the four schools at each grade 
level. The students referred in each grade were then 
classified according to the particular screening test 
they failed. These numbers were computed as percentages 
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Pig. 1. Students Referred for Professional Examinations. 
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Table 1 



Referrals per Grade 
School A 



Grade 


Students 

Referred 

% 


Distance 

Test 

% 


Kdg. 


0.0 


0 


1 


0.0 


0 


2 


5.6 


100 


3 


6.6 


100 


i4 


8.2 


100 


5 


8.8 


100 


6 


16.7 


100 


7 


10.4 


100 


8 


12.1 


100 


9 


12.9 


100 


10 


4.3 


100 


11 


3.2 


100 


12 


1.7 


100 



Table 2 

Referrals per Grade 
School B 



Grade 


Students 

Referred 

X 


Distance 

Test 

% 


Near-point 

Test 

% 


Kdg. 


1.8 


100 




1 


0.0 


0 


mmmm 


2 


3.3 


100 


mmmm 


3 


6.2 


100 


0 


4 


9.4 


100 


0 


5 


21.6 


100 


0 


6 


5.6 


100 


0 


7 


11.7 


100 


0 


8 


13.5 


100 


0 


9 


3.5 


100 


0 


10 


5.5 


100 


0 


11 


3.1 


100 


0 


12 


2.6 


100 


0 
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Table 3 



Referrals per Grade 
School C 



o 



Grade 



Kdg. 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 



Students 

Referred 

% 



2.6 

2.0 

11.2 

6.0 

8.9 

19.5 

17.1 

13.2 

9.8 

10.2 

6.9 
4.0 

3.9 



Distance 
Test 
-% 



100 

100 

79 
67 

80 
89 
96 
79 
81 
71 
58 
67 
83 



Near 

Test 

-% 



0 

17 

0 

6 

4 

5 
0 

6 
0 
0 
0 



Nurse ' s 
Observation 

3L 



0 

0 

21 

17 

20 

6 

0 

16 

19 

23 

42 

33 

17 



*Due to rounding the totals are more than 10094, 



Table 4 



Referrals per Grade 
School D 



Grade 



Students 

Referred 

^ 



Distance 

Test 



Kdg. 


2.9 


100 


1 


6.6 


100 


2 


8.6 


86 


3 


6.7 


100 


4 


10.0 


100 


5 


16.5 


100 


6 


21.2 


100 


7 


15.1 


91 


8 


17.3 


100 


9 


14.5 


100 


10 


9.4 


100 


11 


5.5 


67 


12 


9.8 


100 



Near 

Test 

-% 



Muscle 

Test 

-% 



14 

0 

0 

0 

0 

9 

0 

0 

0 

33 

0 



0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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which are given in the tables, also. The distance test 
and near-point test shown in Table 3 for School c refer 
to the usable vision at far and near subtests of the 
Keystone Visual-Survey Tests. Students did not fail 
subtests other than those shown. The blank lines in 

2, 3, and 4 indicate that the test was not given 
in those grades. 

Figure 2 is a line graph comparing the percent- 
ages of students referred for professional examinations 
at each grade level from the four schools. Total refer- 
rals per grade are graphed without regard to the reason 
for referral. 

In School A, 50 of the 58 students referred, or 
86.2 per cent, were actually seen by eye specialists. 
School B had 45 of its 52 referred students, or 86.5 per 
cent, seen by eye specialists. In School C, 132 of the 
152 students who were referred, or 86.8 per cent, had 
appointments with eye specialists. Of the 96 students 
referred in School D, 92 or 95.8 per cent were seen by 
professional examiners. The information is graphed in 
Figure 3 . 

Figure 4 shows the percentages of correct referrals 
or tbose students who were referred by the screening 
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Pig. 2. Comparison of Students Referred per Grade in Four Schools. 
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process and who received treatment by eye specialists, 

and over-referrals, or those students who did not receive 

correction or treatment as a result of visiting the eye 

specialists. Students for which rechecking at a later 

'date was recommended by the specialists were considered 

♦ 

in the group of correct referrals, as was done in Mich- 
igan vision screening (Blackhurst, 1964) . School A had 

' • * 

96 per cent correct referrals and 4 per cent over-refer- 
rals. In School B, there were 93.3 per cent correct 
referrals and 6.7 per cent over-referrals. Of the stu- 
dents referred from School C there were 96.2 per cent 
correct referrals and 3.8 per cent over-referrals. 

School D had 97.8 per cent correct referrals and 2.2 
per cent over-referrals. 

Table 5 is presented as a means for comparing the 
total number of students referred for each reason in the 
schools. The numbers of students who received treatment 
or correction from the eye specialists are shown as are 
the numbers of students over-referred or who did not 
obtain professional eye examinations. For example, in 
School C, 121 students failed distance tests. Of those 
students 99 received treatment or correction, four were 
considered over-referrals, and 18 did not obtain profes- 
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sional examinations. 

Table 6 shows the information given in Table 5 
converted to percentages to facilitate the evaluation 
for the reader. In Schools A and B all referrals were 
made because students failed the distance test. In 
School C, 80 per cent of the referred students failed 
the distance test, 3 per cent failed the near-point 
test, and 18 per cent were referred because of the 
nurse's observation of symptoms of eye problems. In 
School D, 97 per cent of the referred students failed 
the distance subtest, 3 per cent failed the near-point 
test, and no student failed the muscle balance test 
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Muscle test 0 p 

*Due to rounding the totals are more than 100%. 



DISCUSSION 



None of the four vision screening methods used 
in the study gave strong evidence of being the best 
one. Similar results were obtained from each method. 
The largest percentage (11.15 per cent) of referrals 
was made in School D where the T/O School Vision Tester 
was used. Studies have shown that 20 per cent to 30 
per cent of school children are in need of eye care. 

It was not expected that any of the schools would refer 
as many as 20 per cent of its students since no record 
was made in this study of the students already wearing 

glasses or receiving professional attention on a regular 
basis. 

School B did not have any students failing the 
near -point test when a near -point card was used, it is 
questionable whether the time spent using the near -point 
card in screening could be more wisely used in some 
other part of the screening program such as in-service 
training for teachers or follow-up. School C did not 
refer any students on any subtests other than distance 
and near-point testing with the Keystone Visual-Survey 
Tests. The school nurse said that in the past there had 
been too many over-referrals for muscle imbalance, it 
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would appear that a new appraisal of the screening stand- 
ards for muscle imbalance would be beneficial to the 
screening program. It is interesting to note the number 
of referrals from observation in School C. They are 
shown by percentage per grade in Table 3 and by number 
and percentage in Tables 5 and 6. The majority of these 
referrals are from the upper grades where students are 
more able to give information about what they see. 

No students were referred because of failure on 
the muscle imbalance test in School D. The school nurse 
reported that several students had failed the muscle 
imbalance test after failing one or more of the other 
subtests. Since it is not necessary to continue test- 
ing after a student has failed one subtest, that infor- 
mation is not relevant to the study. 

Figure 2 showed that the four screening methods 
produced similar patterns on the graph. It indicated 
.that the majority of referrals occur when children are 
in third through ninth grades. Fewer referrals occur 
during the child's first and last years in school. Rea- 
sons for this may be because some eye problems are dis- 
covered when the children received their physical exam- 
inations prior to entering kindergarten or when the 
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students reach the legal driving age of sixteen. They 
are required to pass a vision examination to obtain a 
driver s license in Iowa. Many older students have 
regularly scheduled appointments and were not referred 
as a result of screening. To illustrate, in School A, 

13 out of 63 eleventh graders had lens changes on regu- 
larly scheduled appointments, and no referrals were 
made for these students. 

The four schools had high percentages, shown in 
Figure 3, of their students obtaining professional 
examinations indicative of good follow-up programs. 

Some students included in the group not having appoint- 
ments do have appointments with eye specialists during 
summer vacation. If these students were included in 
the group obtaining professional examinations, the per- 
centages would be even higher. The extremely high per- 
centages of correct referrals, as shown in Figure 4, 
are both commendable and questionable. They are commend- 
able because many of the students requiring treatment or 
correction of eye problems received it. They are ques- 
tionable because, according to the literature, they 
indicate that under— referrals, students who passed the 
screening examinations but who actually need professional 
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attention, may be present. 

Tables 5 and 6 give the mimbers and percentages 
of students who failed each part of the screening tests 
and the numbers and percentages of those students who 
received professional care, were over-referred, or did 
not obtain professional examinations. It is evident 
that the Snellen test referred the majority of students 
who received referrals in all schools. 
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SUMMARY 



In a four-county area of Iowa four different 
methods of school vision screening were used. Each of 
22 school districts used one of the four methods at 
their own discretion. The four different methods of 
screening were compared in a study carried out for the 
purpose of finding, organizing, and giving information 
to nurses who requested it in order to set up and carry 
out vision screening programs. 

A total of 4227 students in grades kindergarten 
through twelve in four schools were screened by one of 
four methods in the fall of 1966. Experienced school 
nurses did the screening in the schools. School A used 
the Snellen chart for distance vision. School B used 
the Snellen chart for distance plus the Reading Card - - 
Snellen Rating for near-point testing. In School C the 
Keystone Visual-Survey Tests were used, and in School D 
the T/0 School Vision Tester was used for screening. 

Information from the screening tests was compiled 
at the end of the 1966-1967 school year. The four testing 
procedures referred similar percentages of the students 
for professional examinations. The range was from 6.71 
per cent in School B to 11.15 per cent in School D. 
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The four screening methods referred the largest 
group of studencs for professional examinations from 
the third through ninth grades. The Snellen test, a 
part of every testing method used, referred the majority 
of the students receiving referrals whether it was used 
as a wall chart or incorporated with a testing instru- 
ment. Subtests, other than distance acuity, of the 
optical instruments provided very few referrals. 

Percentages of referred students who obtained 
professional examinations were high. Follow-up programs 
appear to be adequate. Correct referrals were extremely 
high, ranging from 93.3 per cent to 97.8 per cent. It 
is unknown whether students who passed screening tests 
yet needed eye care were present. 



CONCLUSIONS AND RECOMMENDATIONS 



No one best method of school vision screening 
has been identified in the literature, and the present 
stud]^ largel]^ supports that finding • The Snellen test 
for distance acuity referred the most students in the 
present study and is the most highly favored in the 
literature. The Massachusetts vision kit is recommended 
if additional tests are preferred. Each school must 
choose the method to be used. A committee composed of 
the administrators, school nurse, local professional eye 
specialists, or other interested persons should define 
the goals of their vision screening program and choose 
the screening method which best meets those goals. 

In a relatively small school the school nurse can 
do the vision screening alone or with the aid of teachers 
or volunteers. Any person doing the screening should be 
knowledgeable about the purposes and goals of x:he program. 
If teachers are expected to help with the screening, an 
in-service training program would be good before any 
screening is actually done. Vision screening should not 
be just an added chore for teachers. A checklist of 
symptoms of eye problems should be placed in the hands 
of each teacher in the school system. Since the classroom 
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teacher spends more time with the children than any other 
school employee, she should be able to identify symptoms 
of eye problems if they exist. 

If the Snellen wall chart is used, the distance 
at which children stand or sit from the chart should be 
exactly twenty feet. A light meter could be used to 
check the proper illumination of the chart. The near- 
point card is not recommended for routine screening, if 
a test for hyperopia is preferred, the plus lens is 
recommended in the literature. 

The subtests other than tests for distance acuity 
on the optical instruments gave very few referrals in 
the present study. Fear of over-referrals should not 
eliminate all referrals if some are warranted. More 
concern should be given to the students who are able to 
pass screening tests yet may have eye problems which 
hinder their best work in school. The concern shown in 
the past for over-referrals is unjustified according to 
the results of the present study. 

The vision screening program should be an integral 
part of the school health program. Opportunities can 
be sought to include information about good eye health 
habits with instruction in good general health. 
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Excellent follow-up programs have existed and 
should be continued. There is nothing to be gained from 
identification of eye problems unless professional eval- 
uations are obtained and recommendations are followed. 
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